In a silver electrodes thermocell the thermoelectric power f0 at zero time of the molten system (Ag + K)Cl at various temperatures has been measured.
It has been shown in a previous paper 1 how measurements of thermoelectric power at zero time on systems with variable compositions, enable to draw information about the behaviour of fused salt mixtures in connection with transport phenomena. Approximating values of the heat of transport for the single ions can be inferred.
In view of extending the application of these methods to mixtures of the type AgCl + MeCl, results on the fused system (Ag + K)Cl are reported in the present work. The measurements have been made on the thermocell:
(7\ T2) at various temperatures and for nine different compositions of the binary mixture. The device we made use of permitted the measurement of the thermal emf at zero time. For this system, at the eutectic composition, MARKOV 2 has reported a thermoelectric power of -0.383 fiX deg -1 at £ = 400-550 °C.
Experimental
The "U" shaped cell, made of quartz, was placed in a nickel block divisible into three pieces. The whole was placed in a thermostat oven of great capacity. The differential heating of one of the two arms of the cell was obtained by means of thermocoax resistances (Philips).
The reversible behaviour of the silver electrodes has been tested for each mixture examined.
The silver chloride was freshly prepared; the KCl (C. E r b a RP) was prefused and carefully dried before use. All the other experimental features were the same as those previously described 3 .
Results and Discussion
The results obtained are shown in carried on below XAgCl = 0-05 to prevent the spontaneous reaction of silver with KCl 4 . As regards pure molten AgCI, the values of £AgCl are given by the relation 5 :
From the data of Fig. 1 the values of f0 reported in Table 1 and in Fig. 2 have been drawn, by interpolation at 800 °C. In Table 1 also the values of the Vfunction, previously defined as 1 :
are reported. The ^-function test for the system (Ag + K)Cl at 800 °C, is shown in Fig. 3 . By extrapolation for XKCI = 1 it is possible to state a limiting value W0 = 5J cal mole -1 deg -1 . From this figure, the heat of transport 0 ()*K + of the potassium ion in pure KCl, can be obtained by the approximated relation 1 : °(?*K + = -T W9= -1073.2 x5.7 = -6.1 Kcal/mole. (4) In Eq. (4) the heat of transport °Q*AS + of the silver ion in pure AgCI, has been taken to be zero. It is also possible to draw the ^-function for the ideal transport behaviour of the system (Ag + K)Cl. This function is given by the relation ^id.= -(%>V/r)(l-ZAgCl) (for °@*Ag + = 0) (5) which is represented by a dashed line in Fig. 3 Two investigations of the initial thermoelectric power of mixtures of silver nitrate with lithium nitrate have been reported recently 1 < 2 , which differ considerably regarding the concentration dependence. Thus, we con- many concentrations the system (Ag + K)Cl at 800 °C shows only small deviations from ideal behaviour. The deviations are more considerable for low values of XKCI • Now we point out that ideal behaviour regarding transport is obtained on the three conditions that (valid at constant temperature) 1 : a) the excess entropic terms are zero; b) the heats of transport of the single ions in the mixture are constant; c) the HITTORF transport numbers of the two cations are equal to the respective ionic fractions.
As for point a) it is interesting to observe that the comparison of state diagrams with heats of solution of solid KCl in molten AgCl led to the conclusion that for this system the mixture entropy is not too far from ideality 6 . As regards point b) no information is available. Finally, as regards point c) MURGULESCU and MARCHIDAN 7 , on the basis of diffusion potential measurements in concentration cells, reach the conclusion that the transport numbers of the two cations are proportional to the mol fractions of the corresponding salts. sider it of interest to report on our measurements which were nearly completed when the other investigations came to our knowledge.
Experimental
The same U-shaped measuring cell, made of Supremax glass, was used for several measurements. The changes in composition were obtain by adding each time a weighed amount of salt. The salt was mixed thoroughly by pressing all of it up into one arm of the cell and letting argon gas bubble through the melt. Samples from both arms were analysed chemically, and the results were in agreement with the calculated composition. Pure silver wires were used as electrodes and high grade salts were used without further purification.
The cell was placed in a salt bath kept at about 250 °C, and one arm was heated with a separate coil. At each concentration the emf was measured for five temperature differences (about 0.5 to 40 degrees) and the thermoelectric power was obtained by a least squares fit.
